Abstract-This
paper presents a performance characteristics and harmonic analysis of self -excited induction generator (SEIG) fed current source inverter for isolated wind energy conversion system. The induction generator, solid state power electronic converter devices and inductor filter components are modeled by using MAT LAB / SIMULINK. In the growing applications and environmental conditions, various types of technologies are introduced to delivering the quality of power to the grid. The main objective of the paper is to track and extract maximum power to the grid connected wind energy conversion system. The current source inverters are used to achieve boost operation with the help of series inductor. The variable voltage, variable frequency supply at the generator terminals is rectified and inverted using power electronic converters. The modulation index of the proposed inverter is adjusted, and to obtained the maximum output power. The experimental results of the SEIG output are compared with the simulation results.
Index Terms-Self-Excited Induction Generator (SEIG), Current Source Inverter (CSI), Wind Turbine, wind Energy conversion Scheme (WECS), Isolated Load. INTRODUCTION Wind Energy is one of the major sources of renewable sources. It has non-polluting and economically viable. The wind turbine generator system is producing electricity from varying wind velocity conditions. It is the fastest growing energy technology in the world. Today, the wind turbine market is mixed and types of innovative technologies are available for generator and for power electronics converters, as it improving the wind power production performance. The third generation of power electronic is currently is in progress through the integration of power devices with intelligent circuit, isolation, protection. The digital computation system is making it easier to integrate PWM techniques, signal estimation and complex algorithm for control of machines.
The SEIG become the most widely used wind turbine systems for low cost rugged machine. The generated speed of the induction generator is mainly depending on the wind velocity conditions and modulation index. Due to the economical view and reliable characteristics, the CSI topologies are adopted for various applications based on the M.Sasikumar is with the Department of Electrical and Engineering Engineering, Sathyabama University, Chennai,600 119 Tamil Nadu, India, (e-mail: pmsasi77@yahoo.co.in).
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performance merits such as simplicity, ruggedness, cost effectiveness, and very low switching losses. The various PWM techniques are used to get desire voltage in the inverter terminals. Two types of control signals can be applied to the MOSFET switches. 180º and 120º conduction modes are the types to produce required output voltage. In current source inverter has simple control circuit and good efficiency but it produces pulsating torque at low speed and they cannot handle small capacity motors. The variable output voltage of the generator is rectified and inverted using the PWM inverter. The modulation index is adjusted such that the voltage at the output is maintained. The selfexcited squirrel cage induction generators are widely used for wind energy applications, because of their lower maintenance, robustness, simplicity, economy and reliability [2] . The generator uses squirrel cage rotor which do not need DC excitation, unlike synchronous generators.
II. SYSTEM CONFIGURATION
In this proposed system, a power generation system consisting of a wind turbine with a SEIG connected to the isolated load through a power electronic converter is considered. The variable output voltage from the generator is first rectified using diode bridge rectifier and then inverted by using PWM inverter. In these three phase inverter system consists of six MOSFETS. Three phase inverters are normally used for medium and high power applications. Shunt capacitor is used in the dc link; it acts as a low impedance voltage source. Each switch conducts for 120°. Only two switches remain on at any instant of time. The conduction sequence of switches is 61, 12, 23, 34, 45, 56, and 61. The output power of SEIG depends upon the wind velocity of the horizontal axis wind turbine. Excitation capacitors are used to reduce the reactive power burden of induction generators [4] . The value of capacitance is to determine the output power production of SEIG. The variable magnitude and variable frequency output is given to the power electronic converters. The voltage source inverter is used to get constant voltage, constant frequency. CSI is used as boost operation of inverter. The dc link voltage ripples in the rectifier output is filtered using shunt capacitor filter. The pulse width modulation technique is used to control the inverter output voltage and frequency. It is also affected by the EMI noise. The block diagram of the system is shown in Fig. 1 .
Performance 
B. Self -Excited Induction Generator
The voltage developed in the induction generator due to the residual magnetism. The terminal voltage will build up from small value to a rated value over a period of several seconds [9] . When the slip becomes negative, the output power and developed torque changes from positive to negative, which indicates the motor has become a generator. The dynamic characteristics of SEIG can be represented by the electromechanical equation derived in the synchronously rotating q-d reference frame [1] - [5] . 
C. Diode Bridge Rectifier and DC Link
Three phase diode bridge rectifier is used to convert variable magnitude, variable frequency voltage at the induction generator terminal into DC voltage [3] .
The output voltage is expressed as
Input transformer's turns ratio is 1:η i The series reactor (L) and shunt reactor (C) acts as an input filter. The current ripples and voltage ripples are reduced by using the above components [5] .
Dc Link current is governed by the following equation
Where, R DC and L DC are the reactor resistance and inductance respectively.
D. PWM Inverter
The output power of the rectifier is filtered by using the LC filter. By using PWM inverter DC power is converted into AC power employing double edge sinusoidal pulse width modulation technique [5] . The PWM signals are used to switch on the IGBT's in the inverter. The IGBT's are connected anti parallel with the diodes. If diode conducts, energy is fed back to the source. A carrier wave is compared with the reference signal corresponding to a phase to generate gating signals. The instantaneous line -to -line output voltage is V ab = V S (g 1 -g 3 ).
III. RESULTS AND DISCUSSION
The current source inverter with wind driven selfexcited induction generator fed WECS is simulated using MAT LAB/SIMULINK and the results are presented. The minimum and maximum value of the self-excitation capacitance requirement is previously [7] . The d-q model of the self-excited induction generator is used to understand the all characteristics behavior of the generator system. The Simulink model of the SEIG fed current source inverter with RL load is shown in Fig. 2 . The inverter output line current of Ia, Ib, Ic are shown in Fig. 5 & Fig. 6 . In this simulation analysis, the value of the load R = 25 ohm and L = 350 mh. The output voltage of the RL load is shown in Fig. 7 . The harmonics presented in a output voltage is mainly depending upon the inductance value. The harmonic spectrum of the inverter current is shown in Fig. 8 . The THD value is 5.53%. The Simulink model of the SEIG fed CSI for induction motor is shown in Fig. 9 . The generated voltage of the SEIG is 232 volts. The SEIG voltage is shown in Fig. 10 . The SEIG voltage is rectified into 167 volts by using the uncontrolled rectifier. The output voltage of the inverter is 202 volts. The phase current of 3.8 amps is shown in Fig. 11 . The induction motor speed is mainly depending on the inverter voltage. The harmonics interruption in the induction motor load system is high. The THD value is 5.85%. the harmonic spectrum of the motor load system is shown in Fig. 12 . The performance analysis and simulation results of a SEIG fed CSI for wind energy conversion system have been described. A wide variation in the output voltage and supply frequency is observed for varying wind velocities and load conditions. Therefore, a DC link converter is introduced in the WECS model, and the effect of modulation index on the generated power is studied for a given wind velocity and load. The simulation results demonstrate the advantages of various modulation schemes. Finally, the operation of the model to simulate both induction motor load and RL load has been shown for different applications. The dynamic voltage, current, rectifier voltage and harmonic spectrum waveforms are developed and analyzed.
